Dependence of in vitro biocompatibility of ionomeric cements on ion release.
The in vitro biocompatibility of a group of ionomeric cements (ICs) was evaluated with respect to their ion release properties. These ICs were made from a defined series of glasses with the general formula 1.5SiO2.0.5P2O5.Al2O3.(1.0-Z)CaO.0.75CaF2 where Z was the mole fraction (ranging from 0-0.1) of an alkali metal oxide, either sodium or potassium or a mixture of both. For these alkali metal ICs, the amount of sodium released was directly related to the sodium content of the constituent glass. Similarly, the amount of potassium released was directly related to the potassium content. There was no correlation between the aluminum content of the glass and the aluminum ion release. Increasing the monovalent cation concentration, however, produced ICs with increased fluoride release. The biocompatibility of the ICs, as assessed by in vitro cell growth and viability measurements, was inversely proportional to aluminum ion release. Fluoride ion release, although important in terms of in vitro biocompatibility, would appear to be less important than aluminum ion release in determining the overall biocompatibility of the ICs studied.